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1. Summary 

An updated systematic search and review of peer-reviewed literature in line with the EFSA 
Guidance on conducting a systematic review (EFSA, 2010) and taking into account the 
explanatory note on literature searching (EFSA, 2019), was conducted with the following 
review question “Does 305423 soybean or 305423 x 40-3-2 soybean and derived food/feed 
products, or the intended traits (the newly expressed proteins or their combination) have adverse 
effects on human and animal health and the environment in the scope of their authorisation?”. 

The review question and the search procedure took into account the product and scope of the 
authorisation (i.e., authorisation for import into the EU of food and feed containing, consisting 
of, or produced from 305423 or 305423x40-3-2 soybeans) and the objectives of the studies (i.e., 
assessment of potential adverse effects on human and animal health and the environment of the 
genetically modified food and feed containing, consisting of or produced from 305423 or 
305423x40-3-2 soybeans). The systematic searches were performed according to the relevant 
parts of the EFSA guidance on the application of systematic review methodology to food and 
feed safety assessments (EFSA, 2010). The fundamental principles followed in this study were 
(1) methodological rigour and coherence in the retrieval and selection of studies; (2) 
transparency; and (3) reproducibility. Each search used a procedure that was developed a priori. 

The systematic search and review of studies published in the scientific literature followed a 
tiered approach that included: (i) a systematic literature search, (ii) a screening of the retrieved 
records for relevance to the review question, and (iii) a thorough analysis of potential studies 
that were considered relevant, if any. 

The current systematic search complements the searches previously performed in 2018. Unless 
outlined below, all portions of the search were conducted according to the methodologies 
outlined in the previous searches. 

The outcome of this analysis showed that no new publications relevant for the review question 
were identified during the selected time period. No safety concerns were identified for 305423 
soybean nor 305423x40-3-2 soybean by this literature search exercise.  

 
2. Eligibility/inclusion criteria 

Search outputs were manually screened for relevance for the review question: “Does 305423 
soybean or 305423 x 40-3-2 soybean and derived food/feed products, or the intended traits (the 
newly expressed protein(s) or their combination), have adverse effects on human and animal 
health and the environment in the scope of their authorisation?”. The systematic search uses a 
priori  determined eligibility/inclusion criteria indicated in Table 1.  
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Table 1: Eligibility/inclusion criteria to establish the relevance of retrieved publications based 
on the review question 

Concept Criteria 

Population (taking into 
account scope of 
application) 

Addressing human and animal health, and/or the environment relevant for 
the scope of the authorisation. 

The pathways and level of exposure to the GMO, derived food/feed 
products, and the intended traits addressed in the study (as assessed under 
the Intervention/exposure part) are relevant for the intended uses of the 
GMO and derived food/feed products under regulatory review (e.g. in case 
of an import application, efficacy of the traits, pest susceptibility, etc. are 
not considered relevant). 

Intervention/exposure 

 

305423, 305423x40-3-2 soybeans and derived food/feed products, and/or 
the intended traits (newly expressed protein(s) or their combination).  

Intervention/exposure 
Plant species 

In case of studies using GM plants, only studies using soybean are 
considered eligible. This criterion is not employed for studies regarding 
the newly expressed proteins. 

Intervention/exposure 
Source organism of the 
protein 

In case of publications using the protein of interest, only publications with 
the protein from the specific source organism will be considered eligible.  

Comparator If the study is a comparative study that uses plant material as test material, 
eligible publications must report a non-GM variety. 

Outcomes Effects/impacts on human and animal health, and/or the environment are 
addressed. 

Publications addressing other issues such as benefits, socio-economics, 
ethics, crop protection, detection methods, efficacy, public perception and 
risk communication are to be excluded using this criterion, as they are not 
relevant to the risk assessment of GMOs. 

Reporting format Original/primary data are presented in the study. This permits the 
exclusion of publications that do not present original/primary data (e.g., 
reviews, editorial, position papers). 

However, risk assessments from relevant risk assessment bodies 
(excluding EFSA) will not be excluded. 

3. Confirmation of the Suitability of the Search Strings 

The previous search strategies were analyzed to ensure that the original search terms were 
still relevant in the current search engine (described in Section 3.2 below).  

3.1. Electronic bibliographic databases 

Due to changes in subscriptions to electronic bibliographic databases, updated descriptions 
are provided below.  
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Web of ScienceTM Core collection1 

Web of Science Core collection  is one of the largest citation databases available with over 
1.5 billion cited reference connections indexed from high quality peer reviewed journals, 
books and proceedings2. “Each cited reference is meticulously indexed to ensure that it is 
searchable and attributes credit to the appropriate publication”.  3  

CABI’s CAB Abstracts® and Global Health®4  

CAB Abstracts gives you instant access to over 9.5 million record5, with over 350,000 
abstracts added each year. Covering publications from over 120 countries in 50 languages, 
including a number of niche, independent journals, CAB Abstracts gives you the fullest 
global picture for any subject.6 This database also includes local publications. 

Global Health gives researchers and students unparalleled access to all the world’s relevant 
public health research and practice – providing knowledge without borders.  More than 3.37 
million records, dedicated to public health, with full text hosted for over 100,000 articles 
including 375 CABI book chapters, over 160 reviews from CABI’s very own eJournal CAB 
Reviews and over 500 news items from 2014 – 2018. New content added each week.8 

MEDLINE9 

MEDLINE is the U.S. National Library of Medicine® (NLM) premier bibliographic database 
that contains more than 25 million references to journal articles in life sciences with a 
concentration on biomedicine. A distinctive feature of MEDLINE is that the records are indexed 
with NLM Medical Subject Headings (MeSH®). MEDLINE is the online counterpart to 
MEDLARS® (MEDical Literature Analysis and Retrieval System) that originated in 1964. 
MEDLINE is the primary component of PubMed®.10 

The WoS search engine can access one or more databases depending on your subscription. Web 
of Science Core collection is an interdisciplinary database covering all sciences including life, 
physical, health and social sciences which is updated on a daily basis including with articles in-
press. CABI covers agriculture, environment, applied life sciences, veterinary sciences, applied 
economics, food science and nutrition. The subject scope of MEDLINE is biomedicine and 
health, broadly defined to encompass those areas of the life sciences, behavioral sciences, 
chemical sciences, and bioengineering needed by health professionals and others engaged in 
basic research and clinical care, public health, health policy development, or related educational 
activities. 

The WoS search interfaces feature advanced search options which include the use of 
complex search syntaxes. In addition, Europe PMC (as previously described for 2018 
searches) was used to complement the searches as the database allows full text searching of 
publications stored at Europe PMC.  

                                                 
1 Web of Science is a trademark of Clarivate Analytics 
2 https://clarivate.com/products/web-of-science/web-science-form/web-science-core-collection/; Last accessed 14 

November 2019 
3 https://clarivate.com/wp-content/uploads/2017/05/d6b7faae-3cc2-4186-8985-

a6ecc8cce1ee_Crv_WoS_Upsell_Factbook_A4_FA_LR_edits.pdf; Last accessed 14 November 2019 
4 CABI, CAB Abstracts, and Global Health are trademarks of C.A.B. International 
5 Figures as of September 2019 
6 As defined by CAB; https://www.cabi.org/publishing-products/cab-abstracts/; Last accessed 14 November 2019 
7 Figures as of September 2019 
8As defined by CAB; https://www.cabi.org/publishing-products/global-health/; Last accessed 14 November 2019 
9 MEDLINE is a trademark of U.S. National Library of Medicine 
10 https://www.nlm.nih.gov/bsd/medline.html; Last accessed 14 November 2019 
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Therefore, it was confirmed that the combination of these sources allows having a broad 
coverage of publications related to GMO risk assessment. 

3.2. Web of Science Search Engine 

The Web of Science Core Collection, CABI (CAB Abstracts and Global Health), and 
MEDLINE databases were accessed using the Web of Science search engine by Clarivate 
Analytics (referred to as WoS search engine). Search syntaxes were fine-tuned taking into 
account the specificities of the WoS search engine: 

− Preference is given for using a dash (“-“) as the WoS search will recognise it as either 
a dash, a space or a comma. When a dash is utilized, quotation marks around the 
connected terms are no longer needed (e.g., "gm-hra" replaced by gm-hra will retrieve 
both gm hra and gm-hra), except if there is undesired lemmatisation of the first part of 
the term. 

− Lemmatisation is utilized in the WoS search engine and as thus, terms were evaluated to 
determine if it was most appropriate to use truncation with a wildcard symbol or to utilize 
the root word and the lemmatisation feature. For example, using the root term Stack 
returns results that also include the terms stacks, stacking, stacked.  However, searching 
for the truncated term Stack* returns additional results that are not associated with the 
stack word, such as the Stackelberg model. 

The different abstracting literature databases are searched individually using the WoS search 
engine in order to access all of the relevant fields. The employed search interfaces are used 
in a way so that each is searched more broadly than the title and abstract, also searching 
keywords (including indexing keywords, where applicable). For example, the topic search 
(TS) searches the following fields: 

− Web of Science Core collection: Title; Abstract; Author Keywords; Keywords Plus®11 

− CABI: Abstract; BHTD Crital Abstract; Broad Descriptors; CABICODES Names; 
Descriptors; English Title; Foreign Title; Geographic Location; Identifiers; Organism 
Descriptors12 

− MEDLINE: Title; Vernacular Title; Abstract; Other Abstract; MeSH Terms; Keyword 
List; Chemical; Gene Symbol; Personal Name Subject; Space Flight Mission13 

In CABI, indexing terms are included in the Descriptor fields of the record and can be 
searched for utilising the topic search as described above.  Web of Science Core collection 
does not utilize controlled vocabulary or thesaurus terms, therefore no further additions were 
made to the developed search string14.  

It was observed that the symbol Ø used in the OECD identifier is sometimes replaced by 
empty-set, circle-divide, or < 0 > and therefore this was considered in the fine-tuning of the 
search strings (Appendix 1). 

3.3. Conclusions of the suitability of the search strategy 

Introduced updates were for consistency or to fine tune the syntaxes to the databases queried. 
It was confirmed that searches on the single event would find results on the stack event. In 
                                                 
11 http://images.webofknowledge.com/WOKRS532JR5/help/WOS/hs_topic.html; Last accessed 14 November2019 
12 http://images.webofknowledge.com/WOKRS532JR5/help/CABI/hs_topic.html; Last accessed 14 November2019 
13 http://images.webofknowledge.com/WOKRS532JR5/help/MEDLINE/hs_topic.html; Last accessed 14 November2019 
14 https://support.clarivate.com/ScientificandAcademicResearch/s/article/Web-of-Science-Core-Collection-No-

controlled-vocabulary-or-thesaurus-in-assigning-subject-terms?language=en_US 
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addition, specific terms for the stack were added to the search strings when those terms were 
not already covered by single event terms. As the updated searches are as sensitive and not 
more specific than the previous searches, no additional validation was conducted.   

4. Results of the literature search exercise 

In December 2019, searches against electronic bibliographic databases and manual searches in 
view of screening of reference lists were performed. The search process is reported in line with 
EFSA guidance (EFSA, 2010 Appendix B4(2)) in Table 2.  

Table 2. Documenting and reporting the search process 

Resources Date of search Period searched* Other restrictions 
Number 
of records 
retrieved  

Web of Science 
Core collection$ 

11 Dec 2019 2018-11 Dec 2019 None 38 

CABI$ 11 Dec 2019 2018-11 Dec 2019 None 24 

MEDLINE$ 11 Dec 2019 2018-11 Dec 2019 None 18 
Europe PMC$ 11 Dec 2019 2018-11 Dec 2019 None   8 

Screening 
reference lists^ 

17 Dec 2019 - 2018-17 Dec 2019§        0** 

$ A justification for choosing these search interfaces/databases is provided in Section 3.1. The combination of these 
sources allows having a broad coverage of publications related to GMO risk assessment. 

^ No risk assessment opinions of the identified regulatory organisations concerning food and feed safety assessment 
specific to 305423 and 305423x40-3-2 soybeans, nor any reviews specifically addressing the safety of 305423 or 
305423x40-3-2 soybeans were identified within the selected literature search period. 
§ The time period was applied post-hoc. 
** Number of records screened on full text. 

The publications retrieved across all methods of searching (Web of Science Core collection, 
CABI, Medline, Europe PMC, and screening of reference lists) can be found in Appendix 2. 
In the framework of the reference list screening exercise, no detailed risk assessments 
regarding 305423 or 305423x40-3-2 soybeans nor any reviews were retrieved that contained 
information on food and feed safety. Considering that no opinions were published within 
the selected time period no further screening was performed. 

The publications grouped in the Endnote® library were deduplicated. Publications retrieved 
by the previous searches conducted in the frame of the 2018 annual monitoring report for 
305423 and 305423x40-3-2 soybeans were also removed (see Appendix 2, Section 6). The 
results of the publication selection process are presented in Table 3. 
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Table 3. Results of the publication selection process, for the review question  

Review question: “Does 305423 soybean or 305423 x 40-3-2 soybean and 
derived food/feed products, or the intended traits (the newly expressed 
protein(s) or their combination), have adverse effects on human and animal 
health and the environment in the scope of their authorisation?” 

Number of 
records 

Total number of publications retrieved after all searches of the scientific literature 
(excluding duplicates and publications retrieved by the previous searches conducted 
in the frame of the 2018 monitoring reports) 

38 

Number of publications excluded from the search results after rapid assessment for 
relevance based on title and abstract 

34 

Total number of full-text documents assessed in detail 4 
Number of publications excluded from further consideration after detailed 
assessment for relevance based on full text 

4 

Total number of unobtainable/unclear publications 0 
Total number of relevant publications 0 

The 38 unique entries present in the Endnote database (Table 3) were manually screened for 
relevance to the review question by two independent reviewers using the a priori 
eligibility/inclusion criteria described in Table 1.  

Entries that are deemed to be irrelevant based on title/abstract were not further retained. In 
cases where the title/abstract did not contain sufficient information, the publication was 
assessed for relevance at the level of the full text (as listed in Appendix 3). The reason for 
excluding a result from the second screening is documented and a justification for not further 
assessing a reference is provided in Table 3.2 in Appendix 3. 

No publications were considered relevant (see Appendix 3, Table 3.1). No 
unobtainable/unclear publications were identified (see Appendix 3, Table 3.3). 
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5. Conclusion 

No publications were identified as relevant for the molecular characterisation, food/feed and 
environmental safety of 305423 soybean or 305423 x 40-3-2 soybean within the scope of the 
authorisations for the defined time period. No safety concerns have been identified for 305423 
or 305423 x 40-3-2 soybeans by this literature search exercise. 
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Appendix 1. Detailed search syntaxes for 305423 and 305423 x 40-3-2 soybeans 

Web of Science Core collection 
 

Search Part Search Syntax 

Event 
#1 

TS=(3ø5423* OR 3-circle-divide-5423* OR 3empty-set5423* OR 
305423* OR dp305423* OR dp3ø5423* OR dp3-circle-divide-5423* 
OR dp3empty-set5423* OR plenish*) 

Stack  
#2 

TS=(*DP-3Ø5423-1xMON-Ø4Ø32-6* OR *DP-3-circle-divide-5423-
1xMON-circle-divide-4-circle-divide-32-6* OR *DP-3empty-set5423-
1xMON-empty-set4empty-set32-6* OR *305423x40-3-2* OR 
*3Ø5423x40-3-2* OR Plenish*) 

#3 #1 OR #2 
Proteins 

#4 
TS=((gm-fad2 OR gmfad2 OR gm-hra OR gmhra OR Glycine-max-HRA 
OR fad2 OR fatty-acid-desaturase-2-1 OR omega-6-fatty-acid-desaturase 
OR (hra AND acetolactate-synthase)) AND (soy* OR soja* OR glycine 
OR Rnai OR rna-interference OR siRNA OR small-RNA OR *silencing 
OR double-stranded-rna OR dsrna OR (((herbicid* AND (genetical*  
NEAR/3  modif*)) OR GMHT) AND (crop OR plant OR food OR  feed)) 
OR gmo OR gmos OR lmo OR lmos OR gm OR ge OR stack)) 

Traits 
#5 

TS=(((high NEAR/1 oleic) OR (oleic NEAR/1 acid) OR sul*onylurea* 
OR ALS-inhibiting-herbicide*) AND (toler* OR resist* OR protec* OR 
Rnai OR rna-interference OR siRNA OR small-RNA OR *silencing OR 
double-stranded-rna OR dsrna) AND (soy* OR soja* OR Glycine OR 
max) AND (gmo OR gmos OR lmo OR lmos OR living-modified OR 
transgen* OR GMHT OR ((GM OR GE OR genetic*) NEAR/5 (modif* 
OR transform* OR manipulat* OR engineer* OR stack)))) 

#6 #3 OR #4 OR #5 
Reporting Period 

#7 
PY=(2018-2100) 

Final Results 
 #8 

#6 AND #7 

 

CABI 
 

Search Part Search Syntax 

Event 
#1 

TS=(3ø5423* OR 3<o>5423* OR 305423* OR dp305423* OR 
dp3ø5423* OR dp3<o>5423* OR plenish*) 

Stack  
#2 

TS=(*DP-3Ø5423-1xMON-Ø4Ø32-6* OR *DP-3-circle-divide-5423-
1xMON-circle-divide-4-circle-divide-32-6* OR *DP-3empty-set5423-
1xMON-empty-set4empty-set32-6* OR *305423x40-3-2* OR 
*3Ø5423x40-3-2* OR Plenish*) 

#3 #1 OR #2 
Proteins 

#4 
TS=((gm-fad2 OR gmfad2 OR gm-hra OR gmhra OR Glycine-max-HRA 
OR fad2 OR fatty-acid-desaturase-2-1 OR omega-6-fatty-acid-desaturase 
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OR (hra AND acetolactate-synthase)) AND (soy* OR soja* OR glycine 
OR Rnai OR rna-interference OR siRNA OR small-RNA OR *silencing 
OR double-stranded-rna OR dsrna OR (((herbicid* AND (genetical*  
NEAR/3  modif*)) OR GMHT) AND (crop OR plant OR food OR  feed)) 
OR lmo OR lmos OR ge OR "genetically engineered foods" OR stack)) 

Traits 
#5 

TS=(((high NEAR/1 oleic) OR (oleic NEAR/1 acid) OR sul*onylurea* 
OR ALS-inhibiting-herbicide*) AND (toler* OR resist* OR protec* OR 
Rnai OR rna-interference OR siRNA OR small-RNA OR *silencing OR 
double-stranded-rna OR dsrna) AND (soy* OR soja* OR Glycine OR 
max) AND (GMHT OR transgen* OR engineer* OR lmo or lmos OR ge 
OR manipulat* OR transform* OR stack OR "genetically engineered 
foods")) 

#6 #3 OR #4 OR #5 
Reporting Period 

#7 
PY=(2018-2100) 

Final Results 
 #8 

#6 AND #7 

 

MEDLINE 
 

Search Part Search Syntax 

Event 
#1 

TS=(3ø5423* OR 305423* OR dp305423* OR dp3ø5423* OR plenish*) 

Stack  
#2 

TS=(*DP-3Ø5423-1xMON-Ø4Ø32-6* OR *305423x40-3-2* OR 
*3Ø5423x40-3-2* OR Plenish*) 

#3 #1 OR #2 
Proteins 

#4 
TS=((gm-fad2 OR gmfad2 OR gm-hra OR gmhra OR Glycine-max-HRA 
OR fad2 OR fatty-acid-desaturase-2-1 OR omega-6-fatty-acid-desaturase 
OR (hra AND acetolactate-synthase)) AND (soy* OR soja* OR glycine 
OR Rnai OR rna-interference OR siRNA OR small-RNA OR *silencing 
OR double-stranded-rna OR dsrna OR (((herbicid* AND (genetical*  
NEAR/3  modif*)) OR GMHT) AND (crop OR plant OR food OR  feed)) 
OR lmo OR lmos OR ge OR "Food, Genetically Modified" OR stack)) 

Traits 
#5 

TS=(((high NEAR/1 oleic) OR (oleic NEAR/1 acid) OR sul*onylurea* 
OR ALS-inhibiting-herbicide*) AND (toler* OR resist* OR protec* OR 
Rnai OR rna-interference OR siRNA OR small-RNA OR *silencing OR 
double-stranded-rna OR dsrna) AND (soy* OR soja* OR Glycine OR 
max) AND (GMHT OR transgen* OR engineer* OR lmo or lmos OR ge 
OR manipulat* OR transform* OR stack OR "Food, Genetically 
Modified")) 

#6 #3 OR #4 OR #5 
Reporting Period 

#7 
PY=(2018-2100) 

Final Results 
 #8 

#6 AND #7 
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Europe PMC 
(plenish OR 305423x40-3-2 OR dp305423 OR dp3ø5423 OR 305423 OR 3ø5423) AND 
(FIRST_PDATE:[2018-01-01 TO 2100-12-31]) 
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Appendix 2. Entries retrieved by the performed searches to literature databases for 
305423 and 305423 x 40-3-2 soybeans within the indicated search period 

Note: the numbering of the references in the different appendixes is independent of each other (e.g. a certain 
reference might be called EFSA 2018a in one appendix and EFSA 2018b in another) 

1. Entries retrieved using Web of Science Core collection 

2019. 46th ESAO Congress 3-7 September 2019 Hannover, Germany Abstracts. 
International Journal of Artificial Organs 42, 386-474. 

Abe K, Araki E, Suzuki Y, Toki S and Saika H, 2018. Production of high oleic/low linoleic 
rice by genome editing. Plant Physiology and Biochemistry 131, 58-62. 

Al Amin N, Ahmad N, Wu N, Fu XM, Wang N, Bo XX, Ma T and Wang PW, 2018. AN 
EFFICIENT TRANSIENT ASSAY FOR CRISPR CAS9 SYSTEM DELIVERING 
TARGETED MUTATION USING SYNTHETIC OLIGO SgRNA IN SOYBEAN 
(GLYCINE MAX). Pakistan Journal of Botany 50, 2223-2230. 

al Amin N, Ahmad N, Wu N, Pu XM, Ma T, Du YY, Bo XX, Wang N, Sharif R and Wang 
PW, 2019. CRISPR-Cas9 mediated targeted disruption of FAD2-2 microsomal 
omega-6 desaturase in soybean (Glycine max.L). Bmc Biotechnology 19, 10. 

Alt D, Ng SJ, Grusenmeyer J and Lindsey LE, 2018. Seed Yield and Quality of Transgenic 
High-Oleic and Conventional Soybean as Influenced by Foliar Manganese 
Application. Crop Science 58, 874-879. 

Anderson J, Lakhssassi N, Kantartzi SK and Meksem K, 2018. Nonhypothesis Analysis of 
a Mutagenic Soybean (Glycine max L. ) Population for Protein and Fatty-Acid 
Composition. Journal of the American Oil Chemists Society 95, 461-471. 

Bai SY, Engelen S, Denolf P, Wallis JG, Lynch K, Bengtssonl JD, Van Thournout M, 
Haesendonckx B and Browse J, 2019. Identification, characterization and field 
testing of Brassica napus mutants producing high-oleic oils. Plant Journal 98, 33-
41. 

Bonawitz ND, Ainley WM, Itaya A, Chennareddy SR, Cicak T, Effinger K, Jiang K, Mall 
TK, Marri PR, Samue JP, Sardesai N, Simpson M, Folkerts O, Sarria R, Webb SR, 
Gonzalez DO, Simmonds DH and Pareddy DR, 2019. Zinc finger nuclease-
mediated targeting of multiple transgenes to an endogenous soybean genomic locus 
via non-homologous end joining. Plant Biotechnology Journal 17, 750-761. 

Bruno L, Picardi E, Pacenza M, Chiappetta A, Muto A, Gagliardi O, Muzzalupo I, Pesole 
G and Bitonti MB, 2019. Changes in gene expression and metabolic profile of 
drupes of Olea europaea L. cv Carolea in relation to maturation stage and cultivation 
area. Bmc Plant Biology 19, 17. 

Bueno RD, God P, Prata IO, Pereira PHS, Teixeira AI, Piovesan ND and de Barra EG, 
2018. Association of candidate genes for fatty acid content in soybean by 
temperature-switch PCR (TSP) genotyping. Crop Breeding and Applied 
Biotechnology 18, 244-251. 

Combs R and Bilyeu K, 2019. Novel alleles of FAD2-1A induce high levels of oleic acid 
in soybean oil. Molecular Breeding 39, 11. 

Darr L, Cunicelli M, Bhandari H, Bilyeu K, Chen F, Hewezi T, Li ZL, Sams C and 
Pantalone V, Field Performance of High Oleic Soybeans with Mutant FAD2-1A and 
FAD2-1B Genes in Tennessee. Journal of the American Oil Chemists Society  8. 

Do PT, Nguyen CX, Bui HT, Tran LTN, Stacey G, Gillman JD, Zhang ZYJ and Stacey 
MG, 2019. Demonstration of highly efficient dual gRNA CRISPR/Cas9 editing of 
the homeologous GmFAD2-1A and GmFAD2-1B genes to yield a high oleic, low 
linoleic and alpha-linolenic acid phenotype in soybean. Bmc Plant Biology 19, 14. 

Du C, Chen YY, Wang K, Yang Z, Zhao CZ, Jia QL, Taylor DC and Zhang M, 2019. Strong 



305423 and 305423x40-3-2 soybean literature search update in the frame of 2019 annual monitoring report  
  Page 14 of 22 
 

 

co-suppression impedes an increase in polyunsaturated fatty acids in seeds 
overexpressing FAD2. Journal of Experimental Botany 70, 985-994. 

Garg M, Sharma N, Sharma S, Kapoor P, Kumar A, Chunduri V and Arora P, 2018. 
Biofortified Crops Generated by Breeding, Agronomy, and Transgenic Approaches 
Are improving Lives of Millions of People around the world. Frontiers in Nutrition 
5, 33. 

Golizadeh F and Kumleh HH, 2019. Physiological Responses and Expression Changes of 
Fatty Acid Metabolism-Related Genes in Wheat (Triticum aestivum) Under Cold 
Stress. Plant Molecular Biology Reporter 37, 224-236. 

He B, Ma L, Hu ZH, Li HR, Ai MQ, Long CN and Zeng B, 2018. Deep sequencing analysis 
of transcriptomes in Aspergillus oryzae in response to salinity stress. Applied 
Microbiology and Biotechnology 102, 897-906. 

Hong MJ, Jang YE, Kim DG, Kim JM, Lee MK, Kim JB, Eom SH, Ha BK, Lyu JI and 
Kwon SJ, 2019. Selection of mutants with high linolenic acid contents and 
characterization of fatty acid desaturase 2 and 3 genes during seed development in 
soybean (Glycine max). Journal of the Science of Food and Agriculture 99, 5384-
5391. 

Jouzani GS, Sharafi R and Soheilivand S, 2018. Fueling the future; plant genetic 
engineering for sustainable biodiesel production. Biofuel Research Journal-Brj 5, 
829-845. 

Kanai M, Yamada T, Hayashi M, Mano S and Nishimura M, 2019. Soybean (Glycine max 
L.) triacylglycerol lipase GmSDP1 regulates the quality and quantity of seed oil. 
Scientific Reports 9, 10. 

Kulkarni KP, Patil G, Valliyodan B, Vuong TD, Shannon JG, Nguyen HT and Lee JD, 
2018. Comparative genome analysis to identify SNPs associated with high oleic acid 
and elevated protein content in soybean. Genome 61, 217-222. 

Liu F, Ma LH, Wang YW, Li YJ, Zhang XY, Xue F, Nie XH, Zhu QH and Sun J, 2019. 
GhFAD2-3 is required for anther development in Gossypium hirsutum. Bmc Plant 
Biology 19, 17. 

Lu Q, Li HF, Hong YB, Zhang GQ, Wen SJ, Li XY, Zhou GY, Li SX, Liu H, Liu HY, Liu 
ZJ, Varshney RK, Chen XP and Liang XQ, 2018. Genome Sequencing and Analysis 
of the Peanut B-Genome Progenitor (Arachis ipaensis). Frontiers in Plant Science 
9, 15. 

Napolitano GE, Ye YB and Cruz-Hernandez C, 2018. Chemical Characterization of a High-
Oleic Soybean Oil. Journal of the American Oil Chemists Society 95, 583-589. 

Okuzaki A, Ogawa T, Koizuka C, Kaneko K, Inaba M, Imamura J and Koizuka N, 2018. 
CRISPR/Cas9-mediated genome editing of the fatty acid desaturase 2 gene in 
Brassica napus. Plant Physiology and Biochemistry 131, 63-69. 

Qi WC, Tinnenbroek-Capel IEM, Salentijn EMJ, Zhang Z, Huang BQ, Cheng JH, Shao 
HB, Visser RGF, Krens FA and Van Loo EN, 2018. Genetically engineering 
Crambe abyssinicaA potentially high-value oil crop for salt land improvement. Land 
Degradation & Development 29, 1096-1106. 

Sun QF, Xue JY, Lin L, Liu DX, Wu J, Jiang JJ and Wang YP, 2018. Overexpression of 
Soybean Transcription Factors GmDof4 and GmDof11 Significantly Increase the 
Oleic Acid Content in Seed of Brassica napus L. Agronomy-Basel 8, 13. 

Vogel PA, de Noyer SB, Park H, Nguyen H, Hou LL, Changa T, Khang HL, Ciftci ON, 
Wang T, Cahoon EB and Clemente TE, 2019. Expression of the Arabidopsis 
WRINKLED 1 transcription factor leads to higher accumulation of palmitate in 
soybean seed. Plant Biotechnology Journal 17, 1369-1379. 

Wang X, Yu C, Liu Y, Yang L, Li Y, Yao W, Cai YC, Yan X, Li SB, Cai YH, Li SQ and 



305423 and 305423x40-3-2 soybean literature search update in the frame of 2019 annual monitoring report  
  Page 15 of 22 
 

 

Peng XJ, 2019. GmFAD3A, A omega-3 Fatty Acid Desaturase Gene, Enhances 
Cold Tolerance and Seed Germination Rate under Low Temperature in Rice. 
International Journal of Molecular Sciences 20, 12. 

Weld KA and Armentano LE, 2018. Feeding high oleic acid soybeans in place of 
conventional soybeans increases milk fat concentration. Journal of Dairy Science 
101, 9768-9776. 

Wood CC, Okada S, Taylor MC, Menon A, Mathew A, Cullerne D, Stephen SJ, Allen RS, 
Zhou XR, Liu Q, Oakeshott JG, Singh SP and Green AG, 2018. Seed-specific RNAi 
in safflower generates a superhigh oleic oil with extended oxidative stability. Plant 
Biotechnology Journal 16, 1788-1796. 

Woyann LG, Meira D, Zdziarski AD, Matei G, Milioli AS, Rosa AC, Madella LA and 
Benin G, 2019. Multiple-trait selection of soybean for biodiesel production in 
Brazil. Industrial Crops and Products 140, 7. 

Wu P, Zhang LL, Feng T, Lu WY, Zhao HY, Li JZ and Lu SY, 2018. A Conserved Glycine 
Is Identified to be Essential for Desaturase Activity of IpFAD2s by Analyzing 
Natural Variants from Idesia polycarpa. International Journal of Molecular Sciences 
19, 15. 

Wu B, Ruan CJ, Han P, Ruan D, Xiong CW, Ding J and Liu SH, 2019. Comparative 
transcriptomic analysis of high- and low-oil Camellia oleifera reveals a coordinated 
mechanism for the regulation of upstream and downstream multigenes for high oleic 
acid accumulation. 3 Biotech 9, 19. 

Xia YM, Chen FS, Liu KL, Zhang LF, Duan XJ, Zhang X and Zhu ZY, 2019. Compositional 
differences between conventional Chinese and genetically modified Roundup 
Ready soybeans. Crop & Pasture Science 70, 526-534. 

Yang J, Xing GJ, Niu L, He HL, Guo DQ, Du Q, Qian XY, Yao Y, Li HY, Zhong XF and 
Yang XD, 2018. Improved oil quality in transgenic soybean seeds by RNAi-
mediated knockdown of GmFAD2-1B. Transgenic Research 27, 155-166. 

Yang SN, Miao L, He JB, Zhang K, Li Y and Gai JY, 2019. Dynamic Transcriptome 
Changes Related to Oil Accumulation in Developing Soybean Seeds. International 
Journal of Molecular Sciences 20, 18. 

Zhao M, Wang WY, Wei L, Chen P, Peng L, Qin Z, Yuan FJ, Wang Z and Ying XX, 2019. 
The Evolution and Biocatalysis of FAD2 Indicate Its Correlation to the Content of 
Seed Oil in Plants. International Journal of Molecular Sciences 20, 12. 

2. Entries retrieved using CABI 

Alt D, Ng S, Grusenmeyer J and Lindsey LE, 2018. Seed yield and quality of transgenic 
high-oleic and conventional soybean as influenced by foliar manganese application. 
Crop Science 58, 874-879. 

Anderson J, Lakhssassi N, Kantartzi SK and Meksem K, 2018. Nonhypothesis analysis of 
a mutagenic soybean (Glycine max L. ) population for protein and fatty-acid 
composition. Journal of the American Oil Chemists' Society 95, 461-471. 

Bonawitz ND, Ainley WM, Itaya A, Chennareddy SR, Cicak T, Effinger K, Jiang K, Mall 
TK, Marri PR, Samuel JP, Sardesai N, Simpson M, Folkerts O, Sarria R, Webb SR, 
Gonzalez DO, Simmonds DH and Pareddy DR, 2019. Zinc finger nuclease-
mediated targeting of multiple transgenes to an endogenous soybean genomic locus 
via non-homologous end joining. Plant Biotechnology Journal 17, 750-761. 

Bueno RD, God PIVG, Prata IO, Pereira PHS, Teixeira AI, Piovesan ND and Barros EGd, 
2018. Association of candidate genes for fatty acid content in soybean by 
temperature-switch PCR (TSP) genotyping. Crop Breeding and Applied 
Biotechnology 18, 244-251. 



305423 and 305423x40-3-2 soybean literature search update in the frame of 2019 annual monitoring report  
  Page 16 of 22 
 

 

Combs R and Bilyeu K, 2019. Novel alleles of FAD2-1A induce high levels of oleic acid 
in soybean oil. Molecular Breeding 39, 79. 

Do PT, Nguyen CX, Bui HT, Tran LTN, Stacey G, Gillman JD, Zhang ZJ and Stacey MG, 
2019. Demonstration of highly efficient dual gRNA CRISPR/Cas9 editing of the 
homeologous GmFAD2-1A and GmFAD2-1B genes to yield a high oleic, low 
linoleic and alpha-linolenic acid phenotype in soybean. Bmc Plant Biology 19, (15 
July 2019). 

Du C, Chen Y, Wang K, Yang Z, Zhao C, Jia Q, Taylor DC and Zhang M, 2019. Strong co-
suppression impedes an increase in polyunsaturated fatty acids in seeds 
overexpressing FAD2. Journal of Experimental Botany 70, 985-994. 

He B, Ma L, Hu Z, Li H, Ai M, Long C and Zeng B, 2018. Deep sequencing analysis of 
transcriptomes in Aspergillus oryzae in response to salinity stress. Applied 
Microbiology and Biotechnology 102, 897-906. 

Kanai M, Yamada T, Hayashi M, Mano S and Nishimura M, 2019. Soybean (Glycine max 
L.) triacylglycerol lipase GmSDP1 regulates the quality and quantity of seed oil. 
Scientific Reports 9, 8924. 

Liu F, Ma L, Wang Y, Li Y, Zhang X, Xue F, Nie X, Zhu Q and Sun J, 2019. GhFAD2-3 
is required for anther development in Gossypium hirsutum. Bmc Plant Biology 19, 
(10 September 2019). 

Lu Q, Li H, Hong Y, Zhang G, Wen S, Li X, Zhou G, Li S, Liu H, Liu H, Liu Z, Varshney 
RK, Chen X and Liang X, 2018. Genome sequencing and analysis of the peanut B-
genome progenitor (Arachis ipaensis). Frontiers in Plant Science 9, 604. 

Napolitano GE, Ye Y and Cruz-Hernandez C, 2018. Chemical characterization of a high-
oleic soybean oil. Journal of the American Oil Chemists' Society 95, 583-589. 

Noor A-A, Naveed A, Wu N, Fu X, Wang N, Bo X, Ma T and Wang P, 2018. An efficient 
transient assay for CRISPR Cas9 system delivering targeted mutation using 
synthetic oligo sgRNA in soybean (Glycine max). Pakistan Journal of Botany 50, 
2223-2230. 

Rao VS, 2018. Herbicide resistant biotech crops and their import to Indian agriculture. 
Indian Journal of Weed Science 50, 223-238. 

Tang G, Liu Z, Xu P, Peng Z and Shan L, 2018. Function analysis of AhDGAT3 gene 
involved in the accumulation of seed oil in peanut (Arachis hypogaea). Journal of 
Agricultural Biotechnology 26, 1834-1845. 

Vogel PA, Noyer SBd, Park H, Hanh N, Hou L, Changa T, Hoang Le K, Ciftci ON, Wang 
T, Cahoon EB and Clemente TE, 2019. Expression of the Arabidopsis WRINKLED 
1 transcription factor leads to higher accumulation of palmitate in soybean seed. 
Plant Biotechnology Journal 17, 1369-1379. 

Wang Y, Wang M, Xiang S, Liu Q, Qiang S and Song X, 2018. Analysis on the event of 
global herbicide tolerant transgenic crops. Journal of Agricultural Biotechnology 
26, 167-175. 

Weld KA and Armentano LE, 2018. Feeding high oleic acid soybeans in place of 
conventional soybeans increases milk fat concentration. Journal of Dairy Science 
101, 9768-9776. 

Wood CC, Okada S, Taylor MC, Menon A, Mathew A, Cullerne D, Stephen SJ, Allen RS, 
Zhou X, Liu Q, Oakeshott JG, Singh SP and Green AG, 2018. Seed-specific RNAi 
in safflower generates a superhigh oleic oil with extended oxidative stability. Plant 
Biotechnology Journal 16, 1788-1796. 

Woyann LG, Meira D, Zdziarski AD, Matei G, Milioli AS, Rosa AC, Madella LA and 
Benin G, 2019. Multiple-trait selection of soybean for biodiesel production in 
Brazil. Industrial Crops and Products 140, 111721. 



305423 and 305423x40-3-2 soybean literature search update in the frame of 2019 annual monitoring report  
  Page 17 of 22 
 

 

Wu P, Zhang L, Feng T, Lu W, Zhao H, Li J and LuShiYou, 2018. A conserved glycine is 
identified to be essential for desaturase activity of IpFAD2s by analyzing natural 
variants from Idesia polycarpa. International Journal of Molecular Sciences 19, 
3932. 

Yang J, Xing G, Niu L, He H, Guo D, Du Q, Qian X, Yao Y, Li H, Zhong X and Yang X, 
2018. Improved oil quality in transgenic soybean seeds by RNAi-mediated 
knockdown of GmFAD2-1B. Transgenic Research 27, 155-166. 

Yang S, Miao L, He J, Zhang K, Li Y and Gai J, 2019. Dynamic transcriptome changes 
related to oil accumulation in developing soybean seeds. International Journal of 
Molecular Sciences 20, 2202. 

Zhao M, Wang W, Wei L, Chen P, Peng L, Qin Z, Yuan F, Wang Z and Ying X, 2019. The 
evolution and biocatalysis of FAD2 indicate its correlation to the content of seed oil 
in plants. International Journal of Molecular Sciences 20, 849. 

3. Entries retrieved using MEDLINE 

Al Amin N, Ahmad N, Wu N, Pu X, Ma T, Du Y, Bo X, Wang N, Sharif R and Wang P, 
2019. CRISPR-Cas9 mediated targeted disruption of FAD2-2 microsomal omega-6 
desaturase in soybean (Glycine max.L). Bmc Biotechnology 19, 9. 

Bonawitz ND, Ainley WM, Itaya A, Chennareddy SR, Cicak T, Effinger K, Jiang K, Mall 
TK, Marri PR, Samuel JP, Sardesai N, Simpson M, Folkerts O, Sarria R, Webb SR, 
Gonzalez DO, Simmonds DH and Pareddy DR, 2019. Zinc finger nuclease-
mediated targeting of multiple transgenes to an endogenous soybean genomic locus 
via non-homologous end joining. Plant Biotechnology Journal 17, 750-761. 

Do PT, Nguyen CX, Bui HT, Tran LTN, Stacey G, Gillman JD, Zhang ZJ and Stacey MG, 
2019. Demonstration of highly efficient dual gRNA CRISPR/Cas9 editing of the 
homeologous GmFAD2-1A and GmFAD2-1B genes to yield a high oleic, low 
linoleic and alpha-linolenic acid phenotype in soybean. Bmc Plant Biology 19, 311. 

Du C, Chen Y, Wang K, Yang Z, Zhao C, Jia Q, Taylor DC and Zhang M, 2019. Strong co-
suppression impedes an increase in polyunsaturated fatty acids in seeds 
overexpressing FAD2. Journal of Experimental Botany 70, 985-994. 

He B, Ma L, Hu Z, Li H, Ai M, Long C and Zeng B, 2018. Deep sequencing analysis of 
transcriptomes in Aspergillus oryzae in response to salinity stress. Applied 
Microbiology and Biotechnology 102, 897-906. 

Kanai M, Yamada T, Hayashi M, Mano S and Nishimura M, 2019. Soybean (Glycine max 
L.) triacylglycerol lipase GmSDP1 regulates the quality and quantity of seed oil. 
Scientific Reports 9, 8924. 

Kulkarni KP, Patil G, Valliyodan B, Vuong TD, Shannon JG, Nguyen HT and Lee J-D, 
2018. Comparative genome analysis to identify SNPs associated with high oleic acid 
and elevated protein content in soybean. Genome 61, 217-222. 

Lee MW, Padilla CS, Gupta C, Galla A, Pereira A, Li J and Goggin FL, 2019. The FATTY 
ACID DESATURASE2 family in tomato contributes to primary metabolism and 
stress responses. Plant physiology. 

Liu F, Ma L, Wang Y, Li Y, Zhang X, Xue F, Nie X, Zhu Q and Sun J, 2019. GhFAD2-3 
is required for anther development in Gossypium hirsutum. Bmc Plant Biology 19, 
393. 

Lu Q, Li H, Hong Y, Zhang G, Wen S, Li X, Zhou G, Li S, Liu H, Liu H, Liu Z, Varshney 
RK, Chen X and Liang X, 2018. Genome Sequencing and Analysis of the Peanut 
B-Genome Progenitor (Arachis ipaensis). Frontiers in Plant Science 9, 604. 

Vogel PA, Bayon de Noyer S, Park H, Nguyen H, Hou L, Changa T, Khang HL, Ciftci ON, 
Wang T, Cahoon EB and Clemente TE, 2019. Expression of the Arabidopsis 



305423 and 305423x40-3-2 soybean literature search update in the frame of 2019 annual monitoring report  
  Page 18 of 22 
 

 

WRINKLED 1 transcription factor leads to higher accumulation of palmitate in 
soybean seed. Plant Biotechnology Journal 17, 1369-1379. 

Weld KA and Armentano LE, 2018. Feeding high oleic acid soybeans in place of 
conventional soybeans increases milk fat concentration. Journal of Dairy Science 
101, 9768-9776. 

Wood CC, Okada S, Taylor MC, Menon A, Mathew A, Cullerne D, Stephen SJ, Allen RS, 
Zhou X-R, Liu Q, Oakeshott JG, Singh SP and Green AG, 2018. Seed-specific 
RNAi in safflower generates a superhigh oleic oil with extended oxidative stability. 
Plant Biotechnology Journal 16, 1788-1796. 

Wu P, Zhang L, Feng T, Lu W, Zhao H, Li J and Lu S, 2018. A Conserved Glycine Is 
Identified to be Essential for Desaturase Activity of IpFAD2s by Analyzing Natural 
Variants from Idesia polycarpa. International Journal of Molecular Sciences 19. 

Xu P, Tang G, Bi Y, Liu Z and Shan L, 2018. Analysis of the peanut transgenic offspring 
with depressing AhFAD2 gene. Sheng wu gong cheng xue bao = Chinese journal of 
biotechnology 34, 1469-1477. 

Yang J, Xing G, Niu L, He H, Guo D, Du Q, Qian X, Yao Y, Li H, Zhong X and Yang X, 
2018. Improved oil quality in transgenic soybean seeds by RNAi-mediated 
knockdown of GmFAD2-1B. Transgenic Research 27, 155-166. 

Yang S, Miao L, He J, Zhang K, Li Y and Gai J, 2019. Dynamic Transcriptome Changes 
Related to Oil Accumulation in Developing Soybean Seeds. International Journal of 
Molecular Sciences 20. 

Zhao M, Wang W, Wei L, Chen P, Peng L, Qin Z, Yuan F, Wang Z and Ying X, 2019. The 
Evolution and Biocatalysis of FAD2 Indicate Its Correlation to the Content of Seed 
Oil in Plants. International Journal of Molecular Sciences 20. 

4. Entries retrieved using Europe PMC 

Deol P, Valdez M, Yang E-W, Deans J, Ho C, Kozlova E, Evans J, Valdez J, Richardson 
H, Kyaw T, Jiang T, Sladek F and Curras-Collazo M, 2019. SUN-101 Dysregulation 
of Hypothalamic Gene Expression by Soybean Oil Diets in Mice. Journal of the 
Endocrine Society 3. 

Garg M, Sharma N, Sharma S, Kapoor P, Kumar A, Chunduri V and Arora P, 2018. 
Biofortified Crops Generated by Breeding, Agronomy, and Transgenic Approaches 
Are Improving Lives of Millions of People around the World. In: Frontiers in 
Nutrition. p 12. 

Hranilovic A, Gambetta JM, Schmidtke L, Boss PK, Grbin PR, Masneuf-Pomarede I, Bely 
M, Albertin W and Jiranek V, 2018. Oenological traits of Lachancea thermotolerans 
show signs of domestication and allopatric differentiation. In: Scientific Reports. p 
14812. 

Porouhan P, Farshchian N and Dayani M, 2019. Management of radiation-induced proctitis. 
Journal of family medicine and primary care 8, 2173-2178. 

Walk J, de Bree LCJ, Graumans W, Stoter R, van Gemert G-J, van de Vegte-Bolmer M, 
Teelen K, Hermsen CC, Arts RJW, Behet MC, Keramati F, Moorlag SJCFM, Yang 
ASP, van Crevel R, Aaby P, de Mast Q, van der Ven AJAM, Stabell Benn C, Netea 
MG and Sauerwein RW, 2019. Outcomes of controlled human malaria infection 
after BCG vaccination. In: Nature communications. p 874. 

Weld KA and Armentano LE, 2018. Feeding high oleic acid soybeans in place of 
conventional soybeans increases milk fat concentration. Journal of Dairy Science 
101, 9768-9776. 

Zhang S, Ao X and Kim IH, 2019. Effects of non-genetically and genetically modified 
organism (maize-soybean) diet on growth performance, nutrient digestibility, 



305423 and 305423x40-3-2 soybean literature search update in the frame of 2019 annual monitoring report  
  Page 19 of 22 
 

 

carcass weight, and meat quality of broiler chicken. Asian-Australasian journal of 
animal sciences 32, 849-855. 

Zhu P, Fu W, Wei S, Liu X, Wang C, Lu Y, Shang Y, Wu X, Wu Y and Zhu S, 2019. A 
high-throughput and ultrasensitive identification methodology for unauthorized 
GMP component based on suspension array and logical calculator. In: Scientific 
Reports. p 7311. 

 

5. Entries retrieved using reference lists of opinions of regulatory bodies and screened 
on full text15 

None 

6. New entries retrieved using all search strategies (excluding duplicates and studies 
retrieved by the previous searches conducted in 2018) 

2019. 46th ESAO Congress 3-7 September 2019 Hannover, Germany Abstracts. 
International Journal of Artificial Organs 42, 386-474. 

Abe K, Araki E, Suzuki Y, Toki S and Saika H, 2018. Production of high oleic/low linoleic 
rice by genome editing. Plant Physiology and Biochemistry 131, 58-62. 

al Amin N, Ahmad N, Wu N, Pu XM, Ma T, Du YY, Bo XX, Wang N, Sharif R and Wang 
PW, 2019. CRISPR-Cas9 mediated targeted disruption of FAD2-2 microsomal 
omega-6 desaturase in soybean (Glycine max.L). Bmc Biotechnology 19, 10. 

Bai SY, Engelen S, Denolf P, Wallis JG, Lynch K, Bengtssonl JD, Van Thournout M, 
Haesendonckx B and Browse J, 2019. Identification, characterization and field 
testing of Brassica napus mutants producing high-oleic oils. Plant Journal 98, 33-
41. 

Bonawitz ND, Ainley WM, Itaya A, Chennareddy SR, Cicak T, Effinger K, Jiang K, Mall 
TK, Marri PR, Samue JP, Sardesai N, Simpson M, Folkerts O, Sarria R, Webb SR, 
Gonzalez DO, Simmonds DH and Pareddy DR, 2019. Zinc finger nuclease-
mediated targeting of multiple transgenes to an endogenous soybean genomic locus 
via non-homologous end joining. Plant Biotechnology Journal 17, 750-761. 

Bruno L, Picardi E, Pacenza M, Chiappetta A, Muto A, Gagliardi O, Muzzalupo I, Pesole 
G and Bitonti MB, 2019. Changes in gene expression and metabolic profile of 
drupes of Olea europaea L. cv Carolea in relation to maturation stage and cultivation 
area. Bmc Plant Biology 19, 17. 

Combs R and Bilyeu K, 2019. Novel alleles of FAD2-1A induce high levels of oleic acid 
in soybean oil. Molecular Breeding 39, 11. 

Darr L, Cunicelli M, Bhandari H, Bilyeu K, Chen F, Hewezi T, Li ZL, Sams C and 
Pantalone V, Field Performance of High Oleic Soybeans with Mutant FAD2-1A and 
FAD2-1B Genes in Tennessee. Journal of the American Oil Chemists Society  8. 

Deol P, Valdez M, Yang E-W, Deans J, Ho C, Kozlova E, Evans J, Valdez J, Richardson 
H, Kyaw T, Jiang T, Sladek F and Curras-Collazo M, 2019. SUN-101 Dysregulation 
of Hypothalamic Gene Expression by Soybean Oil Diets in Mice. Journal of the 
Endocrine Society 3. 

Do PT, Nguyen CX, Bui HT, Tran LTN, Stacey G, Gillman JD, Zhang ZYJ and Stacey 
MG, 2019. Demonstration of highly efficient dual gRNA CRISPR/Cas9 editing of 
the homeologous GmFAD2-1A and GmFAD2-1B genes to yield a high oleic, low 
linoleic and alpha-linolenic acid phenotype in soybean. Bmc Plant Biology 19, 14. 

Du C, Chen YY, Wang K, Yang Z, Zhao CZ, Jia QL, Taylor DC and Zhang M, 2019. Strong 

                                                 
15 The time-period is applied post-hoc as described in Table 2 



305423 and 305423x40-3-2 soybean literature search update in the frame of 2019 annual monitoring report  
  Page 20 of 22 
 

 

co-suppression impedes an increase in polyunsaturated fatty acids in seeds 
overexpressing FAD2. Journal of Experimental Botany 70, 985-994. 

Golizadeh F and Kumleh HH, 2019. Physiological Responses and Expression Changes of 
Fatty Acid Metabolism-Related Genes in Wheat (Triticum aestivum) Under Cold 
Stress. Plant Molecular Biology Reporter 37, 224-236. 

Hong MJ, Jang YE, Kim DG, Kim JM, Lee MK, Kim JB, Eom SH, Ha BK, Lyu JI and 
Kwon SJ, 2019. Selection of mutants with high linolenic acid contents and 
characterization of fatty acid desaturase 2 and 3 genes during seed development in 
soybean (Glycine max). Journal of the Science of Food and Agriculture 99, 5384-
5391. 

Hranilovic A, Gambetta JM, Schmidtke L, Boss PK, Grbin PR, Masneuf-Pomarede I, Bely 
M, Albertin W and Jiranek V, 2018. Oenological traits of Lachancea thermotolerans 
show signs of domestication and allopatric differentiation. In: Scientific Reports. p 
14812. 

Jouzani GS, Sharafi R and Soheilivand S, 2018. Fueling the future; plant genetic 
engineering for sustainable biodiesel production. Biofuel Research Journal-Brj 5, 
829-845. 

Kanai M, Yamada T, Hayashi M, Mano S and Nishimura M, 2019. Soybean (Glycine max 
L.) triacylglycerol lipase GmSDP1 regulates the quality and quantity of seed oil. 
Scientific Reports 9, 10. 

Lee MW, Padilla CS, Gupta C, Galla A, Pereira A, Li J and Goggin FL, 2019. The FATTY 
ACID DESATURASE2 family in tomato contributes to primary metabolism and 
stress responses. Plant physiology. 

Liu F, Ma LH, Wang YW, Li YJ, Zhang XY, Xue F, Nie XH, Zhu QH and Sun J, 2019. 
GhFAD2-3 is required for anther development in Gossypium hirsutum. Bmc Plant 
Biology 19, 17. 

Okuzaki A, Ogawa T, Koizuka C, Kaneko K, Inaba M, Imamura J and Koizuka N, 2018. 
CRISPR/Cas9-mediated genome editing of the fatty acid desaturase 2 gene in 
Brassica napus. Plant Physiology and Biochemistry 131, 63-69. 

Porouhan P, Farshchian N and Dayani M, 2019. Management of radiation-induced proctitis. 
Journal of family medicine and primary care 8, 2173-2178. 

Qi WC, Tinnenbroek-Capel IEM, Salentijn EMJ, Zhang Z, Huang BQ, Cheng JH, Shao 
HB, Visser RGF, Krens FA and Van Loo EN, 2018. Genetically engineering 
Crambe abyssinicaA potentially high-value oil crop for salt land improvement. Land 
Degradation & Development 29, 1096-1106. 

Rao VS, 2018. Herbicide resistant biotech crops and their import to Indian agriculture. 
Indian Journal of Weed Science 50, 223-238. 

Sun QF, Xue JY, Lin L, Liu DX, Wu J, Jiang JJ and Wang YP, 2018. Overexpression of 
Soybean Transcription Factors GmDof4 and GmDof11 Significantly Increase the 
Oleic Acid Content in Seed of Brassica napus L. Agronomy-Basel 8, 13. 

Tang G, Liu Z, Xu P, Peng Z and Shan L, 2018. Function analysis of AhDGAT3 gene 
involved in the accumulation of seed oil in peanut (Arachis hypogaea). Journal of 
Agricultural Biotechnology 26, 1834-1845. 

Vogel PA, de Noyer SB, Park H, Nguyen H, Hou LL, Changa T, Khang HL, Ciftci ON, 
Wang T, Cahoon EB and Clemente TE, 2019. Expression of the Arabidopsis 
WRINKLED 1 transcription factor leads to higher accumulation of palmitate in 
soybean seed. Plant Biotechnology Journal 17, 1369-1379. 

Walk J, de Bree LCJ, Graumans W, Stoter R, van Gemert G-J, van de Vegte-Bolmer M, 
Teelen K, Hermsen CC, Arts RJW, Behet MC, Keramati F, Moorlag SJCFM, Yang 
ASP, van Crevel R, Aaby P, de Mast Q, van der Ven AJAM, Stabell Benn C, Netea 



305423 and 305423x40-3-2 soybean literature search update in the frame of 2019 annual monitoring report  
  Page 21 of 22 
 

 

MG and Sauerwein RW, 2019. Outcomes of controlled human malaria infection 
after BCG vaccination. In: Nature communications. p 874. 

Wang Y, Wang M, Xiang S, Liu Q, Qiang S and Song X, 2018. Analysis on the event of 
global herbicide tolerant transgenic crops. Journal of Agricultural Biotechnology 
26, 167-175. 

Wang X, Yu C, Liu Y, Yang L, Li Y, Yao W, Cai YC, Yan X, Li SB, Cai YH, Li SQ and 
Peng XJ, 2019. GmFAD3A, A omega-3 Fatty Acid Desaturase Gene, Enhances 
Cold Tolerance and Seed Germination Rate under Low Temperature in Rice. 
International Journal of Molecular Sciences 20, 12. 

Wood CC, Okada S, Taylor MC, Menon A, Mathew A, Cullerne D, Stephen SJ, Allen RS, 
Zhou XR, Liu Q, Oakeshott JG, Singh SP and Green AG, 2018. Seed-specific RNAi 
in safflower generates a superhigh oleic oil with extended oxidative stability. Plant 
Biotechnology Journal 16, 1788-1796. 

Woyann LG, Meira D, Zdziarski AD, Matei G, Milioli AS, Rosa AC, Madella LA and 
Benin G, 2019. Multiple-trait selection of soybean for biodiesel production in 
Brazil. Industrial Crops and Products 140, 7. 

Wu P, Zhang LL, Feng T, Lu WY, Zhao HY, Li JZ and Lu SY, 2018. A Conserved Glycine 
Is Identified to be Essential for Desaturase Activity of IpFAD2s by Analyzing 
Natural Variants from Idesia polycarpa. International Journal of Molecular Sciences 
19, 15. 

Wu B, Ruan CJ, Han P, Ruan D, Xiong CW, Ding J and Liu SH, 2019. Comparative 
transcriptomic analysis of high- and low-oil Camellia oleifera reveals a coordinated 
mechanism for the regulation of upstream and downstream multigenes for high oleic 
acid accumulation. 3 Biotech 9, 19. 

Xia YM, Chen FS, Liu KL, Zhang LF, Duan XJ, Zhang X and Zhu ZY, 2019. Compositional 
differences between conventional Chinese and genetically modified Roundup 
Ready soybeans. Crop & Pasture Science 70, 526-534. 

Xu P, Tang G, Bi Y, Liu Z and Shan L, 2018. Analysis of the peanut transgenic offspring 
with depressing AhFAD2 gene. Sheng wu gong cheng xue bao = Chinese journal of 
biotechnology 34, 1469-1477. 

Yang SN, Miao L, He JB, Zhang K, Li Y and Gai JY, 2019. Dynamic Transcriptome 
Changes Related to Oil Accumulation in Developing Soybean Seeds. International 
Journal of Molecular Sciences 20, 18. 

Zhang S, Ao X and Kim IH, 2019. Effects of non-genetically and genetically modified 
organism (maize-soybean) diet on growth performance, nutrient digestibility, 
carcass weight, and meat quality of broiler chicken. Asian-Australasian journal of 
animal sciences 32, 849-855. 

Zhao M, Wang WY, Wei L, Chen P, Peng L, Qin Z, Yuan FJ, Wang Z and Ying XX, 2019. 
The Evolution and Biocatalysis of FAD2 Indicate Its Correlation to the Content of 
Seed Oil in Plants. International Journal of Molecular Sciences 20, 12. 

Zhu P, Fu W, Wei S, Liu X, Wang C, Lu Y, Shang Y, Wu X, Wu Y and Zhu S, 2019. A 
high-throughput and ultrasensitive identification methodology for unauthorized 
GMP component based on suspension array and logical calculator. In: Scientific 
Reports. p 7311. 
  



305423 and 305423x40-3-2 soybean literature search update in the frame of 2019 annual monitoring report  
  Page 22 of 22 
 

 

Appendix 3. Publications screened for relevance based on the full text  
 
Table 3.1. Report of all relevant publications retrieved after detailed assessment of full-text 

documents for relevance 

Category of information/ 
data requirement(s) 

Reference (Author, year, title, source) 

None Not applicable 

 

Table 3.2. Report of publications excluded from the risk assessment after detailed assessment 
of full-text documents 

Reference (Author, year, title, source) Reason(s) for exclusion based on 
eligibility/inclusion criteria listed 
in Table 2 of the previous 
literature search report (2017) 

Deol P, Valdez M, Yang E-W, Deans J, Ho C, Kozlova E, 
Evans J, Valdez J, Richardson H, Kyaw T, Jiang T, Sladek 
F and Curras-Collazo M, 2019. SUN-101 Dysregulation 
of Hypothalamic Gene Expression by Soybean Oil Diets 
in Mice. Journal of the Endocrine Society 3. 

Reporting format (Only Abstract is 
available - not primary research)16 

Woyann LG, Meira D, Zdziarski AD, Matei G, Milioli AS, 
Rosa AC, Madella LA and Benin G, 2019. Multiple-trait 
selection of soybean for biodiesel production in Brazil. 
Industrial Crops and Products 140, 7. 

 

Intervention/Exposure (Not on 
305423 or 305423x40-3-2 soybeans) 

Xia YM, Chen FS, Liu KL, Zhang LF, Duan XJ, Zhang X and 
Zhu ZY, 2019. Compositional differences between 
conventional Chinese and genetically modified Roundup 
Ready soybeans. Crop & Pasture Science 70, 526-534. 

 

Intervention/Exposure (Not on 
305423x40-3-2 soybean) 

Zhang S, Ao X and Kim IH, 2019. Effects of non-genetically 
and genetically modified organism (maize-soybean) diet 
on growth performance, nutrient digestibility, carcass 
weight, and meat quality of broiler chicken. Asian-
Australasian journal of animal sciences 32, 849-855. 

 

Intervention/Exposure (Not on 
305423 or 305423x40-3-2 soybean) 

 

Table 3.3. Report of unobtainable/unclear publications 

Reference (Author, year, title, source) Description of (unsuccessful) methods 
used to try to obtain a copy of the 
publication 

None Not applicable 

 

 

                                                 
16 The authors compared conventional soybean and Plenish soybean oil diets and did not report any differences. 


